CYP2E1 regulation by benzene and other small organic chemicals in rat liver and peripheral lymphocytes.
The inducibility of CYP2E1 was investigated in liver and peripheral lymphocytes of rats treated with benzene (0-10 mmol/kg body weight (bw), daily for 3 days, i.p., or 0 and 5 mmol/kg bw, daily for 14 days, i.p.) or toluene (0 and 5 mmol/kg bw, daily for 3 days, i.p.) and compared with that of pyridine (5 mmol/kg bw, i.p.) or acetone (5% in drinking water) both daily for 3 days. Acute benzene treatment (5 mmol/kg bw) increased both CYP2E1 apo-protein (2-fold) and p-nitrophenol hydroxylase (p-NPH) activity (1.4-fold) in liver, and CYP2E1 mRNA in both liver (2.2-fold) and peripheral lymphocytes (2.9-fold). The response to toluene was qualitatively similar, although smaller than that to benzene. As expected, acetone and pyridine treatments resulted in a 2- to 3-fold increase of p-NPH activity and CYP2E1 apo-protein content in liver, but not the mRNA levels. In addition, acute benzene and acetone treatments increased the 6-hydroxychlorzoxazone/chlorzoxazone metabolic ratio 1.6- and 3.1-fold, respectively. The subchronic treatment with benzene increased CYP2E1 mRNA and apo-protein from days 2 and 3 to day 14, respectively, whereas the enzyme activity increased transiently on days 3 and 5 only. These results show that acute/subacute benzene and acute toluene treatments induce CYP2E1 expression probably through a similar mechanism which might be different from that of pyridine or acetone, in that the former increase mRNA levels, both in liver and in peripheral lymphocytes, whereas the latter stabilized the apo-protein.